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(7) ABSTRACT

The invention includes a headlamp having a plurality of
lighting units using light emitting diodes as light sources. A
cutoff line forming unit, hot zone forming units, and a
diffusion region forming unit are used as these lighting units.
Consequently, a light distribution pattern for a low beam
having a desirable pattern shape and light intensity distri-
bution can be obtained as the synthetic light distribution
pattern of light distribution patterns formed by the irradia-
tion of a light from these three kinds of lighting units.
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HEADLAMP FOR VEHICLE

BACKGROUND OF THE INVENTION
[0001] 1. Technical Field to which the Invention Belongs

[0002] The present invention relates to a headlamp for a
vehicle that is constituted to form a light distribution pattern
for a low beam using a plurality of semiconductor light
emitting elements as light sources.

[0003] 2. Description of the Related Art

[0004] In a marker lamp for a vehicle such as a tail lamp,
a light emitting diode is often used as the light source. For
example, JP-A-2002-50214 describes a marker lamp for a
vehicle in which a plurality of lighting units using light
emitting diodes to be light sources are arranged.

[0005] In addition, JP-A-2001-266620 describes a head-
lamp for a vehicle which has such a structure such that a part
of a plurality of light emitting diodes arranged in a matrix is
selectively turned on to form a desirable light distribution
pattern.

[0006] In the structure of the lighting unit described in
JP-A-2001-266620, it is possible to change the shape of a
light distribution pattern by dividing a region for turn on/off.
However, it is hard to form a light distribution pattern with
a desirable luminous intensity distribution.

[0007] On the other hand, it can also be supposed that the
structure of a lighting unit in which a plurality of lighting
units using light emitting diodes to be light sources are
arranged as described in JP-A-2002-50214 is applied to a
headlamp for a vehicle. In such a case, there is the following
problem.

[0008] More specifically, if the same lighting units are
simply used as described in JP-A-2002-50214, light distri-
bution patterns formed by a light irradiation from the
lighting units have pattern shapes and luminous intensity
distributions which are identical to each other. Therefore,
there is a problem in that the light distribution pattern of the
headlamp for a vehicle which is obtained as a synthetic light
distribution pattern cannot be formed with a desirable pat-
tern shape and luminous intensity distribution. In this case,
furthermore, it is very hard to form a light distribution
pattern for a low beam having a cutoff line as the light
distribution pattern of the headlamp for a vehicle.

[0009] The invention has been made in consideration of
such circumstances and has an object to provide a headlamp
for a vehicle having such a structure as to form a light
distribution pattern for a low beam in which a light distri-
bution pattern for a low beam can be formed with a desirable
pattern shape and luminous intensity distribution also in the
case in which a semiconductor light emitting element is used
as a light source thereof.

SUMMARY OF THE INVENTION

[0010] In the invention, a plurality of lighting units using
semiconductor light emitting elements as light sources are
provided and plural kinds of light distribution patterns
having different light distribution characteristics can be
formed by the lighting units, thereby attaining the object.

[0011] More specifically, the invention provides a head-
lamp for a vehicle which is constituted to form a light
distribution pattern for a low beam, comprising:
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[0012] a plurality of lighting units using semiconduc-
tor light emitting elements as light sources,

[0013] wherein a cutoff line forming unit for carrying
out a light irradiation to form a cutoff line of the light
distribution pattern for a low beam, a hot zone
forming unit for carrying out a light irradiation to
form a hot zone of the light distribution pattern for a
low beam and a diffusion region forming unit for
carrying out a light irradiation to form a diffusion
region of the light distribution pattern for a low beam
are used as the lighting units.

[0014] Here, the term “vehicle” can apply to any number
of transportation modes such as, for example, an automo-
bile, a railcar, etc.

[0015] The type of “semiconductor light emitting ele-
ment” is not particularly restricted and a light emitting diode
or a laser diode can be employed, for example. Moreover,
the specific structure of the “semiconductor light emitting
element” is not particularly restricted and a single light
emitting chip may be mounted or a plurality of light emitting
chips maybe mounted, for example.

[0016] The specific structure of the lighting unit of each of
the “cutoff line forming unit”, the “hot zone forming unit”
and the “diffusion region forming unit” is not particularly
restricted, and furthermore, the number of the lighting units
may be one or more.

[0017] While the headlamp for a vehicle according to the
invention is constituted to form a light distribution pattern
for a low beam as is indicated in the structure, it comprises
a plurality of lighting units using semiconductor light emit-
ting elements as light sources and the cutoff line forming
unit, the hot zone forming unit and the diffusion region
forming unit are used as the lighting units. Therefore, the
following functions and advantages can be obtained.

[0018] More specifically, it is possible to form a cutoff
line, a hot zone and a diffusion region by using the cutoff line
forming unit, the hot zone forming unit and the diffusion
region forming unit. Therefore, it is possible to obtain a light
distribution pattern for a low beam having a desirable
pattern shape and luminous intensity distribution by prop-
erly combining these three kinds of lighting units.

[0019] According to the invention, thus, in the headlamp
for a vehicle which is constituted to form a light distribution
pattern for a low beam, a light distribution pattern for a low
beam can be formed with a desirable pattern shape and
luminous intensity distribution also in the case in which the
semiconductor light emitting element is used as a light
source thereof.

[0020] In addition, the headlamp for a vehicle according to
the invention comprises a plurality of lighting units using
semiconductor light emitting elements as light sources.
Therefore, the size of each lighting unit can be reduced.
Consequently, it is possible to increase the degree of free-
dom of the shape of the headlamp for a vehicle and to reduce
a size thereof.

[0021] In the structure, if a lighting unit of a projector type
which is constituted to reflect a light emitted from a light
source to be converged forward by a reflector and to irradiate
the reflected light forward from the lighting unit through a
projection lens provided in a forward part of the reflector is
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used as the cutoff line forming unit, a lighting unit of a direct
projection type which is constituted to irradiate a direct light
emitted from the light source forward from the lighting unit
through a condenser lens provided in a forward part of the
light source is used as the hot zone forming unit, and a
lighting unit of a reflection type which is constituted to
reflect a light emitted from the light source forward from the
lighting unit by the reflector is used as the diffusion region
forming unit, the following functions and advantages can be
obtained.

[0022] More specifically, since the lighting unit of a pro-
jector type forward projects an image on a focal plane at the
rear side of a projection lens, it is suitable for forming a light
distribution pattern having a certain diffusion angle with a
comparatively uniform luminous intensity distribution.
Moreover, it is also possible to easily form a cutoff line
having a high contrast ratio. If the lighting unit of a projector
type is used as the cutoff line forming unit, accordingly, the
generation of an upward light causing glare can be mini-
mized.

[0023] Moreover, the lighting unit of a direct projection
type is suitable for forming a spot-like light distribution
pattern, and the lighting unit of a reflection type is suitable
for causing the reflecting plane of the reflector to have a
diffusing function or providing a diffusion lens in the front
part of the reflector, thereby forming a light distribution
pattern having a great diffusion angle. If the lighting unit of
a direct projection type is used as the hot zone forming unit
and the lighting unit of a reflection type is used as the
diffusion region forming unit, accordingly, it is possible to
easily form a light distribution pattern for a low beam with
a desirable pattern shape and luminous intensity distribution.

[0024] If three kinds of lighting units, that is, the cutoff
line forming unit, the hot zone forming unit and the diffusion
region forming unit are provided in three upper and lower
stages with the cutoff line forming unit positioned in a
middle stage in the structure, the following functions and
advantages can be obtained.

[0025] More specifically, a position in which the light
distribution pattern for a low beam is to be formed is
generally regulated on the basis of the position of a cutoff
line. If the cutoff line forming unit is provided in the middle
stage, therefore, the optical axis of a lighting unit positioned
in the central part of the lighting unit is regulated and the
optical axis of another lighting unit can be then regulated.
Consequently, the optical axis of each lighting unit can
ecasily be regulated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] FIG. 1 is a front view showing a headlamp for a
vehicle according to an embodiment of the invention,

[0027] FIG. 2 is a perspective view showing a light
distribution pattern for a low beam which is formed on a
virtual vertical screen provided in a forward position of 25
m from a lighting unit by the irradiation of a light from the
headlamp for vehicle,

[0028] FIG. 3 is a sectional side view showing, as a single
product, a lighting unit of a projector type in the headlamp
for a vehicle,

[0029] FIG. 4 is a sectional plan view showing the light-
ing unit of a projector type,
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[0030] FIG. 5 is a perspective view showing a light
distribution pattern formed on the virtual vertical screen by
the irradiation of a light from the lighting unit of a projector
type together with the lighting unit from the back side
thereof,

[0031] FIG. 6 is a sectional side view showing, as a single
product, a lighting unit of a direct projection type in the
headlamp for a vehicle,

[0032] FIG. 7 is a sectional plan view showing the light-
ing unit of a direct projection type,

[0033] FIG. 8 is a perspective view showing a light
distribution pattern formed on the virtual vertical screen by
the irradiation of a light from the lighting unit of a direct
projection type together with the lighting unit from the back
side thereof,

[0034] FIG. 9 is a perspective view showing a light
distribution pattern formed on the virtual vertical screen by
the irradiation of a light from another lighting unit of a direct
projection type together with the lighting unit from the back
side thereof,

[0035] FIG. 10 is a sectional side view showing, as a
single product, a lighting unit of a reflection type in the
headlamp for a vehicle,

[0036] FIG. 11 is a sectional plan view showing the
lighting unit of a reflection type, and

[0037] FIG. 12 is a perspective view showing a light
distribution pattern formed on the virtual vertical screen by
the irradiation of a light from the lighting unit of a reflection
type together with the lighting unit from the back side
thereof.

DETAILED DESCRIPTION OF THE
INVENTION

[0038] An embodiment of the invention will be described
below with reference to the drawings.

[0039] FIG. 1 is a front view showing a headlamp 10 for
a vehicle according to an embodiment of the invention.

[0040] The headlamp 10 for a vehicle is a headlamp for a
low beam and has such a structure that eleven lighting units
20, 40A, 40B and 60 are accommodated in three upper and
lower stages in a lamp housing formed by a plain translucent
cover 12 and a lamp body 14.

[0041] FIG. 2 is a perspective view showing a light
distribution pattern PL for a low beam which is formed on
a virtual vertical screen provided in a forward position of 25
m from a lighting unit by a light irradiated forward from the
headlamp 10 for a vehicle.

[0042] The light distribution pattern PL for a low beam is
a left light distribution pattern having horizontal and oblique
cutoff lines CL.1 and CL.2 on an upper edge thereof, and the
position of an elbow point E to be an intersection of both of
the cutoff lines is set into a downward position by approxi-
mately 0.5 to 0.6 degree of H-V to be a vanishing point in
the front direction of the lighting unit. In the light distribu-
tion pattern PL for a low beam, a hot zone HZ to be a high
luminous intensity region is formed to surround the elbow
point E slightly to the left.
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[0043] The light distribution pattern PL for a low beam is
formed to be the synthetic light distribution pattern of a
cutoff line forming pattern Pa, a hot zone forming pattern Pb
and a diffusion region forming pattern Pc.

[0044] The cutoff line forming pattern Pa is a light distri-
bution pattern for forming the horizontal and oblique cutoff
lines CL1 and CL2, and is formed by the three lighting units
20 provided in the middle stage.

[0045] The hot zone forming pattern Pb is a comparatively
small light distribution pattern for forming a hot zone HZ,
and is constituted by three small light distribution patterns
Pb1 having straight upper edges along the horizontal cutoff
line CL1 and two small light distribution patterns Pb2
having straight upper edges along the oblique cutoff line
CL2. The three small light distribution patterns Pbl are
formed by a light irradiation from the three lighting units
40A provided alternately in the lower stage, and the two
small light distribution patterns Pb2 are formed by two
residual lighting units 40B provided in the lower stage.

[0046] The diffusion region forming pattern Pc is a light
distribution pattern for forming the diffusion region of the
light distribution pattern PL for a low beam, and is formed
to be a greater light distribution pattern than the cutoff line
forming pattern Pa below the horizontal cutoff line CL1. The
diffusion region forming pattern Pc is formed by the three
lighting units 60 provided in the upper stage.

[0047] The lighting unit 20 functioning as the cutoff line
forming unit is constituted as a lighting unit of a projector
type comprising a light source unit 22 and a projection lens
24 provided on the forward side thereof. The lighting units
40A and 40B functioning as the hot zone forming units are
constituted as a lighting unit of a direct projection type
comprising light source units 42A and 42B and condenser
lenses 44A and 44B provided on the forward side thereof.
The lighting unit 60 functioning as the diffusion region
forming unit is constituted as a lighting unit of a reflection
type comprising a light source unit 62 and a plain translucent
plate 64 provided on the forward side thereof.

[0048] Both of the lighting units 20 and 60 are provided in
such a manner that their optical axes Ax are extended in the
longitudinal direction of a vehicle. On the other hand, the
lighting units 40A and 40B are provided in such a manner
that their optical axes Ax are extended in a slightly shifted
direction from the longitudinal direction of the vehicle for
each of them. The optical axes Ax of the lighting units 20,
40A, 40B and 60 are accurately extended in a downward
direction by approximately 0.5 to 0.6 degree with respect to
a horizontal direction.

[0049] The projection lens 24 is formed to take an oval
shape as seen from the front of the lighting unit, the
condenser lenses 44A and 44B are formed circularly as seen
from the front of the lighting unit, and the translucent plate
64 is formed to take an elliptical shape as seen from the front
of the lighting unit. An inner panel 16 formed to surround the
projection lens 24, the condenser lenses 44A and 44B and
the translucent plate 64 is provided in the lamp housing.

[0050] The specific structures of the lighting units 20,
40A, 40B and 60 will be described below.

[0051] First, the structure of the lighting unit 20 of a
projector type will be described.
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[0052] FIG. 3 is a sectional side view showing the lighting
unit 20 as a single product and FIG. 4 is a sectional plan
view thereof.

[0053] As shown in these drawings, the light source unit
22 of the lighting unit 20 comprises a light emitting diode 32
to be a light source, a reflector 34 and a light control member
36.

[0054] The light emitting diode 32 is a white light emitting
diode including a single light emitting chip 324 having a size
of approximately 1 mm square, and is disposed on a sub-
strate 38 and is provided to be turned in a direction of a
rightward rotation of 15 degrees around the optical axis Ax
with respect to an upper part in a vertical direction on the
optical axis Ax in this state.

[0055] The reflector 34 is an almost dome-shaped member
provided on the upper side of the light emitting diode 32, and
has a reflecting plane 344 for reflecting a light emitted from
the light emitting diode 32 to be converged forward to the
optical axis Ax. The reflecting plane 34a is formed in such
a manner that a distance in a vertical direction from the light
emitting diode 32 to the reflecting plane 34a is approxi-
mately 10 mm.

[0056] The reflecting plane 344 is formed to take the shape
of an almost elliptical sphere with the optical axis Ax to be
a central axis. More specifically, the reflecting plane 344 has
a sectional shape including the optical axis Ax to take the
shape of an almost ellipse and has an eccentricity thereof set
to be increased gradually from a vertical section toward a
horizontal section. Vertices on the rear side of the ellipse
forming the sections are set into the same position. The light
emitting diode 32 is provided on a first focal point F1 of the
ellipse forming the vertical section of the reflecting plane
34a. Consequently, the reflecting plane 34a reflects a light
emitted from the light emitting diode 32 to be converged
forward to the optical axis Ax, and almost converges the
light onto a second focal point F2 of the ellipse in the vertical
section including the optical axis Ax in that case.

[0057] The projection lens 24 of the lighting unit 20 is
constituted by a plano-convex lens in which a surface on the
forward side is convex and a surface on the rear side is plane,
and both upper and lower sides thereof are chamfered. The
projection lens 24 is provided on the optical axis Ax to cause
a focal point F3 on the rear side to be positioned slightly
rearward from the second focal point F2 of the reflecting
plane 34a of the reflector 34. Consequently, an image on a
focal plane including the focal point F3 on the rear side is
projected forward as an inverted image.

[0058] The light control member 36 is a plate-shaped
member provided below the reflector 34 and is formed to
almost take such a shape that one side is provided downward
as seen from the front of the lighting unit, and an upper
surface thereof is provided with a light control surface 36a
subjected to a reflecting plane processing. The light control
member 36 upward reflects a part of a light reflected from
the reflecting plane 34a in the light control surface 36a to
carry out such control as to convert a light to be emitted
upward from the projection lens 24 into a light to be emitted
downward from the projection lens 24, thereby enhancing
the luminous flux utilization factor of the light emitted from
the light emitting diode 32.

[0059] More specifically, the light control surface 36a
comprises a horizontal cutoff formation surface 36al
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extended from the optical axis Ax leftwards and horizontally
and an obliqlue cutoff formation surface 3642 extended from
the optical axis Ax rightwards, obliquely and downward by
15 degrees, and a front edge thereof (that is, a ridge line
between the light control surface 36a and a front end face
360 of the light control member 36) is formed to pass
through the focal point F3 on the rear side of the projection
lens 24. A light emitted from the light emitting diode 32 and
reflected by the reflecting plane 34a of the reflector 34 is
partially incident on the light control surface 36a of the light
control member 36 and the residual light is exactly incident
on the projection lens 24. In that case, the light incident on
the light control surface 364 is reflected upward by the light
control surface 36a and is incident on the projection lens 24,
and is emitted as a downward light from the projection lens
24.

[0060] The front end face 36b of the light control member
36 is formed to have both left and right sides curved forward
as seen on a plane in order to correspond to the curvature of
the image plane of the projection lens 24.

[0061] A substrate support section 36¢ is formed on the
rear end of the light control member 36 and a substrate 38
is fixed to the light control member 36 in the substrate
support section 36¢c. Moreover, the reflector 34 is fixed to the
light control member 36 in the peripheral edge portion of a
lower end thereof. The light source unit 22, together with the
projection lens 24, is fixed to the lamp body 14 through a
bracket which is not shown.

[0062] FIG. 5 is a perspective view showing the cutoff
line forming pattern Pa formed on the virtual vertical screen
by the light irradiated forward from the lighting unit 20
together with the lighting unit 20 from the back side thereof.

[0063] As shown in FIG. 5, the cutoff line forming pattern
Pa is formed as a light distribution pattern having horizontal
and oblique cutoff lines CL.1 and CL.2 on an upper edge and
having a certain diffusion angle with a comparatively uni-
form luminous intensity distribution.

[0064] In that case, the horizontal and oblique cutoff lines
CL1 and CL2 are clearly formed as the inverted images of
the shapes of the front edges of the horizontal cutoff for-
mation surface 3641 and the oblique cutoff formation sur-
face 3642 which constitute the light control surface 36a of
the light control member 36.

[0065] In general, the light distribution curve of a light
emitted from the light emitting diode has such a luminous
intensity distribution that a luminous intensity is decreased
when the front direction of the light emitting diode has a
maximum luminous intensity and an angle in the front
direction is increased. In the embodiment, the light emitting
diode 32 is provided in a direction of a rightward rotation by
15 degrees around the optical axis Ax with respect to an
upper part in a vertical direction, thereby brightly illumi-
nating a lower region of the oblique cutoff line CL.2 in the
cutoff line forming pattern Pa, that is, a region A shown in
a broken line of FIG. 5. Consequently, the light distribution
pattern PL for a low beam to be a left distributed light is set
to excel in providing distant visibility.

[0066] In the embodiment, three lighting units 20 are
provided. Therefore, the cutoff line forming pattern Pa in the
light distribution pattern PL for a low beam shown in FIG.
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2 is obtained by superposing the cutoff line forming pattern
Pa shown in FIG. 5 threefold.

[0067] Next, the structure of the lighting unit 40A of a
direct projection type will be described.

[0068] FIG. 6 is a side sectional view showing the lighting
unit 40A as a single product and FIG. 7 is a sectional plan
view thereof.

[0069] As shown in these drawings, a light source unit
42A of the lighting unit 40A comprises a light emitting diode
52A to be a light source and a shade 54A.

[0070] The light emitting diode 52A has the same structure
as that of the light emitting diode 32 of the lighting unit 20
and is fixed to a support member 56 through a substrate 58
with a light emitting chip 52Ag turned forward from the
lighting unit on the optical axis Ax.

[0071] The shade 54A is a plate-shaped member extended
along a vertical plane which is orthogonal to the optical axis
AX in the vicinity of the forward part of the light emitting
diode 52A and is fixed to the support member 56 with an
upper edge 54Aa passing through the optical axis Ax in a
horizontal direction.

[0072] The condenser lens 44A of the lighting unit 40A is
constituted by a plano-convex lens in which a surface on the
front side is convex and a surface on the rear side is plane.
The condenser lens 44A is provided on the optical axis Ax
with a focal point F4 on the rear side positioned on an
intersection of the upper edge 54Aa of the shade 54A and the
optical axis AX.

[0073] In the lighting unit 40A, a light emitted from the
light emitting diode 52A is changed into an almost parallel
light converging slightly to the optical axis Ax by the
condenser lens 44A and is inverted and irradiated forward,
and furthermore, a light emitted from the light emitting
diode 52A and directed downward from the optical axis Ax
is shielded by the shade 54A so that an upward light can be
prevented from being irradiated forward from the lighting
unit.

[0074] FIG. 8 is a perspective view showing the small
light distribution pattern Pb1 formed on the virtual vertical
screen by the light irradiated forward from the lighting unit
40A together with the lighting unit 40A from the back side
thereof.

[0075] As shown in FIG. 8, the small light distribution
pattern Pbl is formed as an almost semicircular spot-like
light distribution pattern having a straight upper edge along
the horizontal cutoff line CL1.

[0076] Inthe embodiment, the three lighting units 40A are
provided with the optical axes Ax shifted slightly from each
other in a transverse direction. Consequently, the three small
light distribution patterns Pb1 are formed to partially overlap
along the horizontal cutoff line CL1 in the vicinity of the
elbow point E.

[0077] FIG. 9 is a perspective view showing the small
light distribution pattern Pb2 formed on the virtual vertical
screen by the light irradiated forward from the lighting unit
40B together with the lighting unit 40B from the back side
thereof.
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[0078] As shown in FIG. 9, the light source unit 42B of
the lighting unit 40B comprises a light emitting diode 52B
to be a light source and a shade 54B in the same manner as
the light source unit 42A of the lighting unit 40A, and is
different from the light source unit 42A of the lighting unit
40A in that an upper edge 54Ba of the shade 54B is formed
to pass through the optical axis Ax in an oblique direction,
more specifically, a rightward and downward direction by 15
degrees with respect to a horizontal direction.

[0079] Thus, the upper edge 54Ba of the shade 54B is
inclined. Consequently, the small light distribution pattern
Pb2 is formed as an almost semicircular spot-like light
distribution pattern having a straight upper edge along the
oblique cutoff line CL2.

[0080] In the embodiment, the two lighting units 40B are
provided with the optical axes Ax shifted slightly from each
other in an oblique direction. Consequently, the two small
light distribution patterns Pb2 are formed to partially overlap
along the oblique cutoff line CL.2 in the vicinity of the elbow
point E.

[0081] The hot zone forming pattern Pb surrounding the
elbow point E slightly to the left on the lower sides of the
horizontal and oblique cutoff lines CLL1 and CL2 as shown
in FIG. 2 is formed as the synthetic light distribution pattern
of the three small light distribution patterns Pb1 and the two
small light distribution patterns Pb2. Consequently, a vis-
ibility in a distant region on the forward road surface of a
vehicle is maintained.

[0082] Next, the structure of the lighting unit 60 of a
reflection type will be described.

[0083] FIG. 10 is a sectional side view showing the
lighting unit 60 as a single product and FIG. 11 is a sectional
plan view thereof.

[0084] As shown in these drawings, a light source unit 62
of the lighting unit 60 comprises a light emitting diode 72 to
be a light source and a reflector 74.

[0085] The light emitting diode 72 has the same structure
as that of the light emitting diode 32 of the lighting unit 20
and is provided on the optical axis Ax upward in a vertical
direction, and is fixed to a support member 76 through a
substrate 78 in this state.

[0086] The reflector 74 is provided above the light emit-
ting diode 72 and has an almost parabolic reflecting plane
74a. The reflecting plane 74a has a plurality of diffusion
reflecting elements 74s formed to be stripe-shaped on a
rotary paraboloid in which the optical axis Ax is set to be a
central axis and a slightly rear position from the light
emitting chip 72 of the light emitting diode 72 on the optical
axis Ax is set to be a focal point F5. These diffusion
reflecting elements 74s have left and right diffusion reflec-
tion angles which are different from each other. The reflector
74 is fixed to the support member 76 at a lower end thereof.

[0087] Inthe lighting unit 60, a light emitted from the light
emitting diode 72 is reflected forward as a slightly down-
ward transverse diffused light by the reflector 74 and is
exactly irradiated forward from the lighting unit through a
translucent plate 64.

[0088] FIG. 12 is a perspective view showing the diffu-
sion region forming pattern Pc formed on the virtual vertical
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screen by the light irradiated forward from the lighting unit
60 together with the lighting unit 60 from the back side
thereof.

[0089] As shown in FIG. 12, the diffusion region forming
pattern Pc is formed to be extended greatly toward the both
left and right sides with respect to a V-V line to be a vertical
line passing through H-V below the horizontal cutoff line
CL1. Consequently, the forward road surface of a vehicle is
illuminated over a wide range. In that case, the diffusion
reflecting element 74s constituting the reflecting plane 74a
of the reflector 74 has left and right diffusion reflection
angles set to have different values from each other. There-
fore, the diffusion region forming pattern Pc becomes a light
distribution pattern in which a luminous intensity is gradu-
ally decreased toward a peripheral edge portion thereof.

[0090] In the embodiment, three lighting units 60 are
provided. Therefore, the diffusion region forming pattern Pc
in the light distribution pattern PL for a low beam shown in
FIG. 2 is obtained by superposing the diffusion region
forming pattern Pc shown in FIG. 12 threefold.

[0091] As described above in detail, the headlamp 10 for
a vehicle according to the embodiment comprises a plurality
of lighting units 20, 40A, 40B and 60 using the light emitting
diodes 32, 52A, 52B and 72 as the light sources. Conse-
quently, it is possible to reduce the sizes of the lighting units
20, 40A, 40B and 60. Thus, it is possible to increase the
degree of freedom of the shape of the headlamp 10 for a
vehicle and to reduce a size thereof.

[0092] In the embodiment, moreover, the cutoff line form-
ing unit 20, the hot zone forming units 40A and 40B and the
diffusion region forming unit 60 are formed as these lighting
units. By properly combining these three kinds of lighting
units, therefore, it is possible to obtain the light distribution
pattern PL for a low beam having a desirable pattern shape
and luminous intensity distribution.

[0093] Inthe embodiment, particularly, the lighting unit of
a projector type is used as the cutoff line forming unit 20.
Therefore, the horizontal and oblique cutoff lines CL1 and
CL2 can have high contrast ratios. Consequently, it is
possible to minimize the generation of an upward light
causing a glare. Moreover, the cutoff line forming pattern Pa
can be changed into a light distribution pattern having a
certain diffusion angle with a comparatively uniform lumi-
nous intensity distribution. Since the lighting unit of a direct
projection type is used as the hot zone forming units 40A and
40B, furthermore, the hot zone forming pattern Pb can easily
be formed as a spot-like light distribution pattern. In addi-
tion, since the lighting unit of a reflection type is used as the
diffusion region forming unit 60, the diffusion region form-
ing pattern Pc can be formed as a light distribution pattern
having a great diffusion angle. The light distribution pattern
PL for a low beam formed as their synthetic light distribu-
tion pattern can easily be formed with a desirable pattern
shape and luminous intensity distribution.

[0094] In addition, in the embodiment, the hot zone form-
ing pattern Pb is formed to surround the elbow point E
slightly to the left on the lower sides of the horizontal and
oblique cutoff lines CL1 and CI2 as the synthetic light
distribution pattern of the three small light distribution
patterns Pbl formed to partially overlap along the horizontal
cutoff line CL1 in the vicinity of the elbow point E and the
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two small light distribution patterns Pb2 formed to partially
overlap along the oblique cutoff line CL.2 in the vicinity of
the elbow point E. Therefore, it is possible to fully maintain
the visibility of a distant region on the forward road surface
of the vehicle.

[0095] In the embodiment, moreover, the three cutoff line
forming units 20, the five hot zone forming units 40A and
40B and the three diffusion region forming units 60 are
provided in three upper and lower stages with the three
cutoff line forming units 20 positioned in the middle stage.
If the optical axis of any of the three cutoff line forming units
20, which is positioned on a center, is regulated and the
optical axes of the other lighting units are then regulated,
therefore, the optical axis of each lighting unit can easily be
regulated. Consequently, it is possible to smoothly regulate
the position in which the light distribution pattern PL for a
low beam is to be formed.

[0096] While the description has been given to the head-
lamp 10 for a vehicle according to the embodiment on the
assumption that the eleven lighting units 20, 40A, 40B and
60 are provided in the three upper and lower stages, it is a
matter of course that the total number of the lighting units or
the number and arrangement of the lighting units 20, 40A,
40B and 60 may be properly changed depending on the
pattern shape and luminous intensity distribution of the light
distribution pattern PL for a low beam desired.

[0097] In the embodiment, moreover, the lighting unit 60
of a reflection type forms the diffusion region forming
pattern Pc by a plurality of diffusion reflecting elements 74s
formed on the reflecting plane 74a of the reflector 74.
Instead, it is also possible to form the diffusion region
forming pattern Pc by constituting the reflecting plane 74a
by the rotary paraboloid and forming a diffusion lens ele-
ment on the translucent plate 64.

What is claimed is:
1. A headlamp for a vehicle which is constituted to form
a light distribution pattern for a low beam, comprising:

a plurality of lighting units using semiconductor light
emitting elements as light sources,

wherein a cutoff line forming unit for carrying out a light
irradiation to form a cutoff line of the light distribution
pattern for a low beam, a hot zone forming unit for
carrying out a light irradiation to form a hot zone of the
light distribution pattern for a low beam and a diffusion
region forming unit for carrying out a light irradiation

to form a diffusion region of the light distribution
pattern for a low beam are used as the lighting units.

2. The headlamp for a vehicle according to claim 1,
wherein the cutoff line forming unit includes a lighting unit
of a projector type which is constituted to reflect a light
emitted from a light source to be converged forward by a
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reflector and to irradiate the reflected light forward from the
lighting unit through a projection lens provided in a forward
part of the reflector.

3. The headlamp for a vehicle according to claim 1,
wherein the hot zone forming unit includes a lighting unit of
a direct projection type which is constituted to irradiate a
direct light emitted from the light source forward from the
lighting unit through a condenser lens provided in a forward
part of the light source.

4. The headlamp for a vehicle according to claim 1,
wherein the diffusion region forming unit includes a lighting
unit of a reflection type which is constituted to reflect a light
emitted from the light source forward from the lighting unit
by the reflector.

5. The headlamp for a vehicle according to claim 1,
wherein the cutoff line forming unit includes a lighting unit
of a projector type which is constituted to reflect a light
emitted from a light source to be converged forward by a
reflector and to irradiate the reflected light forward from the
lighting unit through a projection lens provided in a forward
part of the reflector,

the hot zone forming unit includes a lighting unit of a
direct projection type which is constituted to irradiate a
direct light emitted from the light source forward from
the lighting unit through a condenser lens provided in
a forward part of the light source, and

the diffusion region forming unit includes a lighting unit
of a reflection type which is constituted to reflect a light
emitted from the light source forward from the lighting
unit by the reflector.

6. The headlamp for a vehicle according to claim 5,
wherein the cutoff line forming unit, the hot zone forming
unit and the diffusion region forming unit are provided in
three upper and lower stages with the cutoff line forming
unit positioned in a middle stage.

7. A headlamp, comprising:

a plurality of lighting units operable to form a light
distribution pattern, the plurality of lighting units com-
prising:

a cutoff line forming unit operable to carry out a light
irradiation to form a cutoff line of the light distribution
pattern;

a hot zone forming operable to carry out a light irradiation
to form a hot zone of the light distribution pattern; and
a diffusion region forming unit operable to carry out a
light irradiation to form a diffusion region of the light
distribution pattern.
8. The headlamp according to claim 7, wherein the
plurality of lighting units include semiconductor light emit-
ting elements as light sources.
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